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#2 002-205207 

mm^i ' ■ mmm 

i:^'yty^. i. s-y^u^^-^yz^^yty^M^r^mtf^^-r^mmxitmmm 

r^3-}:L\^\u^yy^u^^'^jy^mM't^xM 

1, 3-y^uy\^-*)-yi^yty^mfct^mt!^^-t^mmx\tmmmm^m^ 

mn^t^i^i)^. I, s-y^u^^-^yv:ty^m7h-t^m±i^^ir^mm(^r 

1, 3-y^n^^^yVityk^M5x.ir^m±ft^. ytz<Dr ^ ; mun^o^^fs' 
(b) mm^mx\t3XB^i[i^r ^ jm.umiz.^\^x imL <\%mwLO)r ^ 
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#2 002-205207 
(c) E«#2Xti4T?BSti^i^S@H^fJ)5)«3- K-tSr^ yi?ffi^'J 

(a) SH^j#-^iT'^$nsy^:>'^IB^J 

(b) ie«-^ 1 T^$tl-5r^ y®?S2^iJ{CfelNT l^b<(d:^^(Z)T^ y^ss 
n dp -b- > :t > M 7C L T 3 - 11 K n ^> ^ n if y > -t S |gi7 

( c ) iE^iJH-^ 2 -e^ $ 4^ -g) i^aiB^lI;^)^ =i-Kt-sr^7 ^ge^fj 

( d ) S2^J#^ 2 T'^ $ 4^ S m.mmnti' e>4^eDNAlC^L ^ -t § DNA 

i: X h i; > X > h ^^#TTv\ -f^y^>fx-t<5DNA (Difesse^*^ 3 - K-r 
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#2002—205207 

(b) mm^^sx^^n^r^ >fmmmizi5\^ximb<\,mwc<Dr^jmm 

( d ) mm^^ 4 x^ $ n^^mmm^ ^r^^DNAKMt mn^ ^ ^ -r dna 
^ X h y > i^x > h tj^^^rxn^-fv ^-r x-r s D n A(^)ig:^@B»«n- k-t 

(e) /^^-i/U ^7AM(cM"r'5l!S:*#?*3f^(Z)> 1, 3 - ^y V ^^-^y V:ty 

mm^ii^^:t^mmtim'Dm±ix:^^zt^mmii'r^m^mimmo^mmij'^ 

o 

mmmi 0] 

1, 3-^y^u^^'^yVyi'y^M^ir^mM'^^ m^m^3X^-^ti^r ^ J 

mmm^^t^mm'^m'om±ixh^zt^mmt.t^m^mimm0mM:^m 

o . 

[»*^ 11] 
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#2 002 — 205207 

3 - n \i^u^yy^u^^-^j yt)^^^m^rjt3-\^ \^u^yy^n^^-^jy 

1, 3-yi;u y\^'*)-yV:ty^mjtLX 3 -\i}^u^yy^a^^'^ J y ^^ 
,^$it-5fci*oM^i:LT(D, 1, 3-y^zi^^'^yi;:i-y^mni'r^m±!^ ■ ' 

1, 3-y^u^^'^yv:ty^Mj^mi]-t^mti^m-t^mmxit^mmm^ 
TIB (i) 0A^mici4^^H^m±i^mi'^mmo)r^jmmm^:n~\iir^ 

A mum 2003-302193 3 



#2 002-205207 

TIB (i) (DA^mizH^-^ti^m:^^^t^mm<Dr^ jmrnn^n-'^i-'t^ 
(i i) ±fa (i) 0i^ti^mt^mmiim^t^mmm^n^-t^mt} 

< liN AD P H/NAD P"*" (iin^>T^ KT7^-> e;^? ^ KU 
[ft 19] 

[11^:^2 01 

[m^m2 1] 

i^Tfy 3 i: -r-SM^^ 3 fa«(^)Sgjt:&i£„ 
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#2002—2052 0 7 

jmrnrnfi"^^^. mm^L<i,t^M-^nr^T^ jmm^ix&'ox. j^^o, 1, 3 
( c ) 2 X « 4 $ 4x -5 ^mmm n-F-t-sr^y mmm 

3- K-r-Sr^y ^@tI^J$:^L, 1, 3-;>^n/\^-9-i'e;:^>$:3t7cL 

(e) h.WkyL\xK-v^)^um\zm^^'^^m^%(r^. 1, 3 

[|t*^2 4] 

1 . Z-V^ n ^dr-9-> > $:S7C bT 3 - b: Fn ^ ^ □ ^=^r-9- y > 
( a ) IB^rj## 1 T*^$ r ^ y ^iB^J 

(c) @a«#2T-^Sti^f^SiB^tJ*'^3- Ff-ST^ y^K^'J 
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#2002-205207 

(d) iH^iJ##2'T'^^4X'5JSa@B?y:*^^3&-SDNA{Cji^fL/1=@li'[f $:^t-<5DN 

At7.hv yi/aiyh ^ji^i^r A -f u x-r -5 D N A 0^mmm^ n - k 

(e) nU^v/t^T-t; i^7AMJCM-rs^^t;a3}5®, 1, 3 -^'^'^^dp-^^->>:; 
(b) m^m4sr^^ii:^r ^ jmmm^i^^^x im\^<it^m(Dr ^ >^mm 

m^^^. Sil^L<ti#iii$tifeT^ y^ie^tJT^^oTv 1, 3-y^ 
n^^-fj-ypyfy^MTbhXS-iL \^u^Syiy^u^^-*)'jy^^^'r^1^i]^ 

(d) @e^iJ#-t4"e^$ri-5f^aK^iJ*^e35&'6DN A{C^L*Bli'lf$:^-r^DN 
Aty^hVyV^iyh ^^#TT'/W >^ U ^-r Xf 5 D N A 0i&^i2^tJ)&^ n - K 
-t-Sr ^ y^iH^'J^rWL, Tb^o, 1, 3 -e/^n^=¥-9->e^':r>S:S76LT3 - 

11 \^n^yt/^u^^-i)-jy^m^-t^mi]^^^^mm<Dr^jmm^i\ 

M 7C b T 3 - 1 K n ^ 5^ ^> n ^ -t^ y > ^ fi^ f S |g :d ?: ^ S ^ r ^ y 
[^^:^2 6] 
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f - ' ■ 

#2 0 0 2-205207 

2 7] 

^mmt)m'D^±ix^^zt^mmt-t^m^m3§m(Dm'^ijmo 

Clf^«2 9] 

1, 3-i/^i:i^^'^yv>ty^m7XihX3 -\i Fn^t/S/^n^^-y-y 

[M#S3 0] 

yt^m^^£3-\i\^u^t/i/^n^^vjy, 

[0 0 0 1] 
[0 0 0 2] 

[«e5f^0fit^B;5LtK^^/)^j5?^bi: ^ ii-r-s^n] 

3 Fa^->i/^nv\:^r-9-y i|tr?S 2001-2954 9^lCfB^$tl§ 

[0 0 0 3] 
[MM$:fi?-^-t^fe*?)(D¥m] 

L^cM^, 1, 3-y^u^^'^yV:i'y^. ^m^t^m^MTtt^miJ^^t 
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#2002-205207 
[0 0 04]- ' 

yr:&^zt^w^tr^mmitm(Dmm:^m; 

3. 1, 3 -iy^u^^^yi:^:ty^m7i.t^mti^m-t^mmxit^mmm^ 

:f 

4. mnw^mm"^. i, 3-^>^n/\^if>>:;;r>$:jS^-rsigij&>^'ts^^ 

5 . mn^mm'^:kmmx&^ ^ t ^mmt-t^mm 3 x{± 4 mmo)m^^:^m ; 

6. 1, 3-t/^u^^'^yvyi-y^m7xi^^mi]i)K rm<Dr ^ J mmnu(^ 

( a ) gtl^rj#^ 1 Xfi 3 T ^ y ^SB^fJ 

(b) gB^rj##i5tli3T*^$ti^T^ yi?gB^!IlCfev>T l^b<li^f!ta)T^ 

(c) Sg3''J#^2Xti4T^$ti-5JSS@H^'j5b'^n- r ^ / i^SB^'J 

(d) ie^lJ##23?.t±4T'^$tl-5i&aia^'J:!{)^e)?Si-5DN AlC^b^Bffl'SSr^-r 



miiE# 2003-3021933 



#2 002-2 05207 
S DNA X K U > X > h ^^#T T- A ^ U X-r S D N A (Di^SiB^lJ;^)^ 3 

- Ft* -sr^ 7i?sa^y^*b, *v-:5> i, s-i/^u^^'^yv^^^y^m^bx 

(e) :^-^A^v'V^I^mXit^-tyV^/^micm-t^U^^&M<7). 1, 3 
-S'^a'\^f->'e;>":t>$:3i7t;bT3 -H KD =3r >> ^ D ^^^Pi^- y > ^r^fe^f -5) 

-57^ ymie^'J^r^U. Jb^o, 1, 3 -S/^^a'\=3r-9->S:;^':r>$:5i7ibT3 -fc: 
K n ^ ^ n /\ ^-b- y > $:^fig-t S tg:ti ^ -5 ^^(^ T ^ y ^SB3^J 
(e) nu^^A^^T^U 'j7AM{cMt-S^4t/S*®, 1, 3-i/^o^^^yV 

8. 1,, s-i/^u^^'^yv^y^Mih-t^mM^. rMmr^ jmmnmo) 
<r^jmmmm> 

(b) @B^!j#t3T'^$ti-5T^ jmMmz^5\i^ximL<itmm(Dr^jmm 



1 n 



mSFFilt 2003-3021933 



#2002-20520 7 

m^^^. um^'t <itm\i'^ nr^r ^ J mmmx'$>^x. p-d. i, 

(d) m9m^4:Xm^n^^mmm^^^j^^DNAizMtmm'^^M-t^mk 

(e) K-i/U -^^AMlcM-t-S^S^tja^f^cZ), 1, 3 -i/i^O/s^-if^i^Jt^S: 

9. 1, 3 -i^!; u^^l)-yp^y^mnt^mt!f)\ Be^(j#-^ i T-^Sti^r 

10. 1, 3-i/^u^^-^yz^^y^m7t.-t^mt!i>K mn^^3Xm-&ti^ 

11. 1, 3 -i/^ n/\:J^^if >S/';t->$:3t7C-r§tgi7^\ gB«-^2 7?^$ti§ 
l&SBB^y :«)^ 3 . F t- -5 T ^ y miB^'U % ^ -r -5 j#o § 3 i: #M ^ 

13.1, 3 - e/^n^^i?->i;:t>$:S7t;bT3 -t Yu^^yt/^n^^'^J 
y^&m-^'^^t:L^(DmMhhX(D. 1, 3 -i/^n/\^if>y^>$:^^-tS 

14. 3 - b FD^i/^';5' a^=>r-!^y ytim^'{^'y^tiiZ-\i\^u^yy^n^^ 
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16. 1, 3-i^^a^^^yiy:ty^m5x.m±!t^^ti^^t^mmxit^m 

^ ^ -r S 1 IB^cDl?^;^^ ; 
1 7. 

TI3<^ 2 o(^A^fi«J{C#-§i$n-5|giJ$:l^^{c:ft5^m<^)T^ y mK^JS:3- 
K t- ^ ife^iti^li:^^ e> ^ 6 D N A ^^-t § 1 o y ^ X ^ H\ 

TIB (i) (DA^mizii^-^n^m±i^^t^mm(Drs,/mmm^^~\^t^ 
«issB^j*^e>3&sDNA&tjJTi3 (i i) (DA^m.icH^-^ti^m±!^^t^m 

TIB (i) ®A^6«rtc#^$tiS|giJ^^t^S^®T^yi?BS^iI&n- K"r<S. 
ii«K^J*^6i^^DNA$:^;t'tS:::^^x^ KjSlt)^TIB (i i) (^A^6«Ilc## 

(ii) ±fB (i) (Dm±i^^tmmtim^t^mmm^n±t^mti ; 

IS. mmmttK NADH/NAD"^ (~n5^>7^ Kr'r->e>"5?^l/:t^K 
) ^b<»NADPH/NADP'*' (-n^>T^ Kr^^-^i^^^? ^ KU 
T'$>5^ii$:i|t^2lfSltf:^l 7|a«®IS5t:&^; 

19. TO;^7;^n-;i/cD#^ST, ?^^^^#:3Z.tt-e(Z)^a>fblijiaici , 3-5/ 
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2 0. fl§M:^r;i/3-;i/;f)^2 0 O''Cjg<T0^,?^,$:#or;i/n-;i/T*fe^3^$:# 

2 3. 1, 3-i/^u^^'^yV:^y^M7iLX3-\^]^u^tyi/^u^^-i)-^ 

<7^jmmnm> 

> 

-y^n^^-i)'yi/:ty^m7tibX3-t.}^u^t/y^u^^'^jy^^m't^ 

n- FtST^ y^ge^[|%>tU> 1, 3 -iy^' n^:^r-9->i^';t->^M7cb 

(e) n U ^^A^'T^'J C'AMXii^^^U '!7AMlcMt'5^^%a5^co, 1, 3 

24. 1, 3 -i/^'n/\^-b->s;>':t>$:a7dl.T3 -n Kn:^^S/i/^n^^-»^->' 

T^mmf)m-omt}x$>^zt^<!^mtt^mm3mm0mm:^m 

1 3 ffiiaE# 2003-3021933 



#2 002 — 205207 

(b) mm^^ I'-^'^^tisr ^ J mmm^^^^x i^b <\tmm(D7 ^ J mm 

( d ) mmm^ 2 xb $ ti -5 j^sib^j^^ ^^^^sdnaicm bmn^ $• ^-t s d n 

f -ST^ 7^Sg^iJ$:Wb> 1, 3 -S/^n/\dr-9->S/'7f->?:M7t;LT3 - 

(e) I1U:^A^7^U'!7ASICM1-'51SC^^*3(^<Z), 1, 3 - i/^ n/\^i?->y 

2 5. 1, 3-i/^U/\^-^yV:i-y^M7hLX3-\^]^.,U^t/Z/^U^^-*)'J 

A X h y > > h ^^f^TTVN-f ^>f D N A(Z)i&S@B^J*^3- K 

•tS75 7^12^(1 5:^1., Ti^o, 1, 3 ->'i'n/\^-9->i?;r>$:M7cLT3- 

(e) /^^e/U-^AMtcMfS^^^S^c?), 1, 3 -S/^D^:^1?->>;;r>?: 
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#2 0 0 2-2 0 5 2 0 7. 
2 6. 1, 3 -S/'^n^^-9->e/;i->&3i7cbT3 Kn^i/i/^n^=Sr-y-y 

2 7. 1, 3 -i/^u^^-f)-yt^:ty^M7ibx 3 -}^}^u^t/^y^u^^'^j 

y^^^t^mtit>K mM^^3i:^^^ii^r^ jmMm^^-t^mm^m-om 

2 8. 1, 3 -S/^^n/\^r-9'>i^':t>$:M7CbT3 -k: Fn^Jpt/e/^n^^-y-y 

^mt^mmti<W'omt!x:&^i.ii^mmt't^mm3mm<DmMi7m; 

2 9. 1, 3 -^>^n'\:3p'9->i;?:r>S!ji7cbT 3 -t Kn^e/2/^n'\dri?-/ 

3 0. 3^^?S^^*3-fcK□^i/$/^D^^■!^-V>; 
^?:ii#^•t-S=fca)T'feSo 

[0 0 0 5] 
[0 0 0 6] 

) . 



mM#2 003-3021933 



#2 002-205207 



Ut2] • ■ 
OH 

^(D^mcmcxm^m^^ti^iiK -mmizit. M;t«9 5%~i oo%, ^ 

*b<li9 8%~10 0%, 0^^V^%(O7&^,t:V^o 

LXlt. 1, 3 ->>^n/\:^-b->i;;r>§:ji5ctT 3 -t: Kndpi/i/^n/\:^-9- 

) ^^^^^f^ztti'^x^^. tr^. :^Mfhmm^m^-t ^m^w 
^^mn.mmi^ m^. mmm:bi>'^A^micfi-^'^nx.\^^f£^^iz^m^^-f. 

mmmo^oiz. i^m<Dm^mxit±mt(tEf)-^^mmmi]^mmizhxx^ v - 
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^^l?*>oTt)J;V\„ MV^e)tl^^^0Mi: LTl±, KREDlOOl, KRED1002. KRED 
1003, KRED1004, KRED1005, KRED1006, KRED1007, KRED1008 (V^•r4^%A-<;r^ 

[0 0 0 7] 

TIB (i) (DA^mKH^^n^m±i^M-t^mm<Dr^jmmm^n-\^-t^ 

*feSSB^J;&^e);&5DNA^t>*TI3 (i i) (iDA^6?>lc##$ ti-5|g;^j$:^-te^ 

TIB (i) <OA^fllJ{C#-^$tiSllijS:^^-5.^^<7)T^7i?iS?[IS:n-K-r,S 
l^aiH?'J:<)^e)^^DNA$:-^:ft-5^^X^ F>&t>*TSH (i i) (DAMmizH^ 

<A^6Uic##$ti^tg±f> 

(i) 1, 3 -i/^^n/\:^r'y->>:>':t>^^^bT3 Kn=¥i/i/^'D'\^-9->' 

(i i) ±13 (i) (Dmti^^t^mmti^m^-t^mmm^n^-t^mjj 

[0 0 0 8] 

1 7 aiiE4# 2003-3021933 



#200 2—205207 

^n^t^mi](D2'D(DA^mizi=i^:^ti^mi]^mmic^t^mm. ^ (2) 

m. 5:#WLTV^^<. mT> talH (1) JkXJf^ (2) (Z)^^S:mi:iT*^^^:ta 
[0 0 0 9] 

r 1 , 3 -y^ a^^v-yi/ity^MTrihx a -n KD=¥i/e/^' n/\=3r-9-7 > 

( a 1 ) m^m^ 1 xB^ti^ 7 ^ J WMM 

( a 2 ) gd^J#-t 3 T'^$ tlS T ^ y ^iB^fJ 

(b 1) mm^\x7^^t\.^r% JWMmz.^\^x\^h<\vm.o^r^)m. 

^fxi^^'^yVr^y'krM.Tthx^ -t > (if* L/<{i. 

(b 2) ia^ii#-^3T'^stiST^ y^sa^jicjsvNT i^b<«^is:(7)T^ y®? 

( c 1 ) Sd^iJ# ^ 2 T' ^ ^ n i^SiH^'U =f - F "T S T ^ y '^iB^'J 
( c .2 ) m^m^ 4 T'^ $ tv -5 lg»@2^!J*'^ 3-F1-'g)T^y WMM 
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(d 1) |H^iJ#^2T^^$tlSi^«ffi^[I*v^7&§DN A{C^bffiffiffi5:^^§D 
N A t..X h U > i/' X > h ^^f4^T-t:V\>r -f y ^Sr< X-t S D N A ©J^aSB^il:;^'^ n - 
F-t-ST^ y^lE^'lISrWU, Tb^o, 1, 3 -i/^ n^=^i?->$;;r>^ji^bT 3 

(e2) /^::ie/U '^^AMlcM-t^^^^SjfecD, 1, 3 - ^/^ a ^^i^^ 
$:M^LT3-ti Fn^S/i/^n/\^-9-y > (^ftL<li. 3^^vgtt^3-li F 

[0 0 10] 

^UT 3-t: FD=¥i/e/^n/\=Jf-9-y > (^?*b<li. 3 Fn^ 

y^SH^ij^rn-F-t^i^SSa^'J^r^t-^it^i^ (^^T, ^M^mm^'^^ tt^^ 
ri:t)S)-5o ) (1) ^^lC#^Et^5t^^-(Z)tp*^P>^D-~>^3tirct) 
(Z)T*^>oT%Ji:V^U, (2) ^M{C#:fe-t-5it^^T'S>o T t), r(7)^D--> 

M#A^, g^^^MM^) $:4?ofet)(^)T'feoT%a:VNL. (3) A^6^tC^ 
tife t) CDT'$> o T %) J: v^o 
[0011] 

r3T% MB (b) , (bl) X« (b2) (Cfe^ rr^y^^-x^^, 
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L<itmu^tirc:r^ jmmm "^mm (d) , (d d xji (d 2) iz$>^ r 

tulH (b) . (b 1) Xii (b 2) {Cfe§ r (y^ y^^r) 

Nucleic Acids Res, ,12,9441-9456(1984)) . ^M^AM^ 
^ >r V - S: M V N P C R cfc S ^ ?S ^ # tf n 6 „ 

©^''Ui/^, T^-> ; (Da'U >f y a-f n>r ; (DTxA^ 
[0 0 12] 
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tC 8 0 %&.±(Dmm-'\^. ^ t L < t± 9 0 %J^±, J: U ^ L < ii 9 5 % 

„ rrT% it^MM(DDN AXitm&Mit. 2^(Dmm<DMm^j^r^^yAyh 

mmm-mzmbXit. m^it> vector NTI$:Mv^■t, ClustalWT;b=i"UXA(N 
ucleic Acid Res. ,22(22) : 4673-4680 (1994) ^flJM LT 7^^ h f^fi^t* 

e«flCli Vector NTI, GEWTYl-MC^^A^O)^- ^ ^-^.X^^^ ti^m^y 

http://Hww.ddbj. nig.ac.jp^CfeV^T, -JiSS^fCfdM "fliT'^So 

MB (d) , (d 1) Xit (d 2) {cfe;5 r:^hU:vi;x>h^^#TT'A>f 

li, Sambrook J., Frisch E. F. , Maniatis T.^, ^ D- — 

2M (Molecular Cloning 2nd edition) , =I-;Vh* 7.:fVy^ J\~A- 

h U -fg^f (Cold Spring Harbor Laboratory press) {C|H^ $ tl ;5 
^, r>7n-->yi:i/-^x>xj (^ia^l^^. 1 9 8 9^ 

. m^:icimmi) i.zmm^tix^^^'^-^y/\^^v^4^'-i/mymm(Dmm 

Xit. 6XSSC(9 0 0mM NaCl, 9 0 mM ^ x>^H-:h h U »^ A 5: 
^timmo mzZXlt. NaC1175.3g, ^ J:-ym^^ h V ^ I^SS.Zg^^Hm 
m^7i<^S 0 OmlxmML. ION NaClT*pH?:i®S^Lfe^, ^fi$:1000 nlULt^ 
^M§:2 0 X S SCi:-tSc ) tfJ-ee 5'ClCTA>f K5:J^Rg$i±}t^. 2 

X S S CT' 5 0°ClCT^#-t-5<fce)^^# (Molecular Biology, John Wiley & 
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Sons, N. y: (19gg), 6,3.1-6.3.6) ^ $:#{f ^ ^ ^ jJj^T ^ -5 . :/{C 
tf^^O. 1 XS SCT'6 5'C^T:<Z)^f4^ h U >$;x>i/-^^#) 

[0 0 13] 

o 

n y :^A^7^y • i/rL- KS^':7T-y 7=-^ :j!jA (CorynebacteriuM pseudodi 
phteriticum) ^(DnV AMtcM-t'S'^^i^^}^^ ^ jlScOitfe^X 

-S r ^ y mi23«J 5: 3 - K t -g) SB^J*\e> J& § D N A. S2^tj#^ 1 T'a^ $ ti ^ r 

V\ T P C R 5: -5 JC li, IB^m-^ 2 T'^ $ tl -5 i^^Se^lI*^ ?>)&§DNA$:fi 

^^PCR(Z)^f4^^br{i, MAli, 4S^0dNTP$:#>? 2 0 )tiM, 2^ 
^(?);ry iJ^^ K':/^-f v~$:#>5r 15 pmo 1, T a q p o 1 yme r 

a s e5:l. 3 U^^SiO'^M^l^-S c D N A^-f y - ^r^g-^ Lj^ygfSM^: 9 7 
■C (2 4>^) {CMbfe^. 9 7°C(0. 2 5:J3Y^)-5 O-C-CO. 5:9-r4)-7 

2t: (1. ^^T^) (^if^f 1 0®, ^^v^T'9 7x:(o. 2 5 :$)-r4) - 5 5 tc 

(0. 5^>fS)- 7 2''C(2, 5^r^)(D-lf>f 2 OIlI^fV\^ Pj{C7 2'C"C7 
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±m<7)J:^iZLi:^m^nf^DNA^. Sambrook J., Frisch E. F. , Maniati 
s T.^ rffolecular Cloning: A Laboratory Manual 2 editionj (1989) , Co 
Id Spring Harbor Laboratory Press, TCurrent Protocols in Molecular Biol 
ogyj (1987), John Wiley S Sons, Inc. ISBNO-471-50338-X^{C^^S|XT 

v^eJ4^-5^^^-i:LT^i. M^i^mizit. m^H. pucii9 (SMJttt^) . pTVi 

18N (S^Sii^fcig) , pBluescriptll (*#|§t±S^) , pCR2.1-T0P0 (Invitroge 
n^m) . pTrc99A (Pharinacia:^:^) , pKK223-3 (Phar«acia^t$g) ^^'J^lf^) 

[0 0 14] 

tfe. i/';'!7A- i/^U■:^A (Penicillium citrinum) ^(^/<:^$/U'^7A 

:/nhn-;i/j mff^:k^mm^m^mmmm^3m.. nm^±. 1993^) izmm 

, Bs^'j#-^ 3 $ ti-s T ^ / mmn ^ 3 - K-r i^^sj^u^^ ^ d n a, bb 
m^^sx^-^n^r^jmmmc^^^ximL<imm(Dr^jmtf^^^.u 

n^^m^lZlt. @a^^J##4 7:^^$tlS^^SjSHm^e>^•^>DNA&fflIibT;*:at^ 

mmM^'f'^mmtsztizfjt^. 

[O'O 1 5] . 

2 3 miiE4^2 0 0 3 - 3 0 2 1 9 3 3 
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mtL<it, %^mi^^£3-\i]i'u^yiy^u^^-f)-j y) %:^mt^mi]^M 

Ai/^:^ - >l?tf-r'J '^/A (Bacillus megaterium) ^(DAi/^y^miZMt^U 

^fefrDN A 'kmmt bT> ;b^o?i^^3/'9>f V- V^T P C R ^nz> ^tiz 
J: y , S2^J## 1 2 T'^ 5 T ^ ^ ^BH^fJ $r 3 - Ff S m»SH^J:!b^ ^ ^ D N 

A, gg^ij#^i ixB-^ti^mmmn^^t^DN Am^i^mvx^mmmn^ 

^mmm ^m-t?>:i-v:i^^ \y:t^\^t^':f^-^'7-izm^^xpcR^n^m^ 
tcii, rnm^i ixB-^ti^^mmm''^^j^^DNA^mmbx:^mmmn^ 

K^^^V-?:^^ ISpmol, Taqpolymer 
a s e 5: 1. 3 U Rm^t^Jt^ cDN A^ 4^'^ V -^m^LtcL^fZ^m^Q 7 
°C (2^r4) JCMLfe^, 97-C(0. 2 5^r^)-5 0°C(0. 5 ^^f^) - 7 2 
"C (1. 5^m) ®-b->f 1 0 0, ii?CVNT'9 7-C(0. 2 5 - 5 5 °C ( 

±ia<^J:'^fCUTfii(fg^:tl7^DN A$:, Sambrook J. , Frisch E. F. , Maniati 
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I * 

s T.^ TMolecular Cloning: A Laboratory Manual 2"^ editionj (1989) , Co 
Id Spring Harbor Laboratory Press^ Tcurrent Protocols in Molecular Biol 
o&yj (1987), John Wiley & Sons, Inc. ISBN0-471--50338-X^{C^^StlTV^<5 

^-tLXit. M^^mizit, mxit. PUC119 (±mm±m) ^ pm 

18N (^mm±m) . pBluescriptH dK^W^M) > pCR2.1-T0P0 (Invitroge 
Ti^tW . pTrc99A (Pharnaciatt^) , pKK223-3 (Pharmacia^t^) ^/)^^lf f> 

it. ^<Dm^^x^&i}^mKi5if^m^izis^^xmmx&^. 

[0 0 16] 

:^mn^mi^^mmt^ijmt.Lxit. (d ^mfimmmB^M 
m^mmxmm-^m^j^-:^n^-^~:fymm^m^mxmm^tixfj:^DNA(D^ 
e)^, ^^mjximmMB^fj^m^mm^x^^X'^^jiotmm':^^^^^ \^ (Mx. 
«, -/n ^~ ^ - . a? - ^ - ^ ~^0^mmmKmt>^mm^^m^mmm^ 

*)i¥mt^:^m. (3) :^mfrimmmm^t:$immmn^mmM^^t</)mMB 

'i'(Do^(D-i](DmB'i-Mm^mmxm^'^mf^^o^- ^ - timi^^mr^m 

T'^MS 4XT^ 6 D N A 0 J; -9 ^M^^O) o -^^-ISO^mB^fim^mm^ 

^xitm»u^^^^mm(Dm^i^^izmAts:^m^m^tszt^^x^:s>o 
tbxit. m^it. :/D^-^--, ^~^:^-^~^<D^mmmizmt>^mi^^ 



2 5 
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^ y n ^ - ^ - ^r^rJM L T % J: VNo 

(©^3^M^ & Jl^tC L T ICS#^ -t S r i: 75)^ ^ S o 

o U LTli, Guarente L. A, (Cell 20, p543) 

^aib> (Genetics of Industrial Microorganisms, p202, M^^±) tCir-S^g^ 

^mmMtLXit. mm^m mX\t. EscherichiaM, BacillusM> Coryneb 
acteriumM, StaphylococcusM, StreptomycesM) t) U < tiKM^^f (.^\X\t. 
SaccharomycesM. Kluyveromycesjg> Aspergillus^) X'&^W^^Mf^^ 
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:^mtLxit. m^^^n^m^mmizm^xm^mt>iismA:^mx^tnt^< 

, MPiit. TMolecular Cloning: A Laboratory Manual 2"** editionj (1989) 
, Cold Spring Harbor Laboratory Press, rcurrent Protocols in Molecular 
Biologyj (1987), John Wiley & Sons, Inc. ISBNO-471-50338-X^{CSS^S4x-5 
^itiJ ^W.-^^ TMethods in Electroporation:Gene Pulser /E.coli Pul 

ser Systemj Bio-Rad Laboratories, (1993)^lC|B^$tl<5x 1^^ h n;KW — 

m^mmizi5^^x^m^mmm^^j^xfxxj.t^mmmn^mmM^^t)m^ 
Lxmw.'tnitj:^^ 

zj^yxit:^mmmn^mmmB^^u^bx\^^^:itit:m^it. rMoiecuur 

cloning: A Laboratory Manual 2"** editionj (1989) , Cold Spring Harbor L 
aboratory Press^lCSB^^ ^X^itS(Z):^iSC^ C T> Ummm^m(Dmm. ^ 

[0017] 

^m-^n^mn<D:^mizj:^xnozt.if^x^^. m:^iti<mm(om^. m^t£ 
^mm. mmmi5^zf\^^ ^ ym(DnM^m'^^m'^^timm^xmm^nv . 

(Jar Fermenter)^^. ^ >^^«^(^)M^^«®V^■rtl^D:^^£T 
i^^mMM^is^^'^'^^fM'mxm.'MM^x^^is^. \ o 

— 5 0 "C. t b < liJiHl 2 0 — 4 0 "CT^So 



9 7 
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mmmzf^Lxm.no, i~3 o% cw/v) gsT-^'S. 

aM. • 7.^^ -zf ' (Corn Steep Liquor) , MMn. nMBM 

mwtory'^^'0^^^'C^Mmifm-f^t\,^o z.t\^(Do^Mmmo^ry'^-'0 
Ai^, ^mMmm^m. r ^ jm.mm\t^<<D^^\z\tmmmt.hx^mf^'^^ 
ztti^x^^. zn^(Dmmm(Dmm^<^WiMMimmmKMbxM^ 0 . 

3 0% (w/v) ^MT-fe-So 

. ^yisy. mn^mo^mm. mm.i^. mmmL. mm.m.^rs')ym'& 

mm^f-^iy^2^. mmm-m. mm-^yi^y. mtnA)\,h. mm^m. mm 

mmizMLXmno. 0 0 0 1-5% (w/v) ^^-e^-So 

nx^jtsmnm^i^(Dm^izit. :^mm0^m^mm'tsrzib(Dmmmtbx. 



2 8 
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m^lt. isopropyl thio-j8 -D-galactoside (IPTG) ^^M^^K'P&Mk.^ t 
[0018] 

[0019] 

i/i/^D^^^-y-y > mt.b<it. %^m^U3-\^\^u^i/i/^u^^^jy 

) ^^^^ii^fd^^mmthx. 1, 3-i^^u^^'^yi^>i-y^m7h't^m 

1, s-i/^a^^v-yt^^y^Mfbt^miJ^^t^mm^m^-t^m^m 

1. 3-y^ny\^-^yv^y^M^t^m±i^^t^mm&^^^\t^mmmx 
tK^i)m^tir^^(D^^\^^^mm'p (2) mmnmmmt^zbnz^<')m^n 

[0 0 2 0] 

1, 3-ty^n^^-^yvyty^m7t-t^mi3^^-t6mmxitmmmm^m^ ' 

2 9 m^&M 2003-302 1 933 



#2 0 02 — 205207 

[0 0 2 1] 

o 

mm^mmtrntLxit. m^it. mm'&^mmm mm. nm. ^^n. 

[0 0 2 2] 

[0 0 2 3] 

^(Dmmmi^. ■fe;i/n-x, ^:ty^mmmmz^mnm^i^xit^o>^mim 

[0 0 2 4] 



3 0 
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^ ii-s ;r t J; o T^^S tl ^ „ 

imMmizMi.x. mn. i~3 o ommm. »tb<j,t^-io om*^t*^ 

-So 

m^El^izmLXit, 1, 3-i/^u^^'^yi:?7i'y^^m^m:LMmXitm 

mu^x%^\K 

[0 0 2 5] 

M^ztii^x^. ^f*L<iil^i 0-4 or^b'^^if e>ti'g>o 

iSJiSp HiibTliv K]l-iimnt^mM^xm'SMit-^-\thZt.ti^X^^fi'^. 
[0 0 2 6] 

Rjz.\t. 7i^(Dmiz^mmm<D^urizno^t^x^^o :io)m^(Dmmmm 

1 0 OMftmTT'S)U, ^f*U<(i7 0M»^J^/^T-e^S, 
[0 0 2 7] 

^mit. m^it, NADH. NADPH<D^of£mBm^M^xmmno:it 



^ 1 
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t * 

[0 0 2 8] 

- i/ ^ u^^'^y V^y ^M^bx s -n Kn^e/i/^ D'\=2r-9-y y (^J* b< 

noztiz^i) mTtmmmm («^#^#^) s: ^ c <5 s 3 j: y 
mmm. rji'f}^\^m.ii<^mmm. r^jmm,yi<mmmAx:^^mmyi<^mmm ivy 
•fit 2-:ti7 ^ J -jim02 0 ox:&,r(Dm,^.^%-Dr)v^-)v^) ^ 

v^e>4^'5Jill^^MT;^^-;l/®*a. 1, 3-i/^u^^-^yt/:tyizMLXio 

o 



9 9 
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[0 02 9] 
[0 0 3 0] 

mzmm-^tir^mmm^m.mLr=.^. mmmtLx^mm^mu-t^zt.^'^x^ 

[0 0 3 1] 
[HJSM] 

PM^. mi^mmiz^i)^mm^:^^izmh<mm-t^if}\ ^mmitzn^om 

tC $ tl ^ t) (Z) T ^ V ^ „ 
[0 0 3 2] 

mmm i (*M7t^^«e^-<3DiiS§ (^<z) i ) Rxj^^m^mm^jkB^^^m-t 
^&sr(Dj:oizLxmmbrco 

t T, Appl . Microbial Biotechnol (1999) 5 2:386-392 ^{C 
tB«$tl-2>^^(Dy^X^ FpUAR- (^|^#^F E RM P-18 127) *^^>, 
@H^'J#^ 2 X^^n^mk^^tldUm}^^. Pstmt>*SmaI $:M V^T^ *J ffi L ;/^o 
^ ffi^tlfcDNAflT^T'^. PstI/SmaI^llLfepKK223-3K^^- (Amersham Phar 
macia Biotech^±$^) OTac:/D ^- ^ -(OTS^lC^Abfe. Z0^oiZLX':f 



mfia* 9 n o — ?^ n 9 1 Q q 
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KpKAR$:MV^TE. coli jmOdm^J^n^i^Lfz. 
y^:i.nizmi^^M (^1 0 0 Omi {c h U:/h> 1 0 g. 

yyi^i/ U > 1 0 0 A g /m 1 . ZnCl 2^0. 01 % ("A) . isoprop 
yl thio-/3-D-gaIactoside (IPTG) ^0. 4mMlZf£^J;ioizM±ft. Z(DJ: 

^izLxmm-^ntcimmiz. ±mx^m'^tir^Bnmmii^ (e. coii jmio9/pkar^ 
mm^. m^tir=.mmm^mMm (i soooxg, 1 4t;) t-^z: 

tiZ^''). mi^^mUhko (lIIlX$tlfeK#:^> 5 0niMU>g?lJj'J'^;A-U 
>iJ2;!jU '>Ay^^^y7T- (pH7. 0) 3 0 m 1 ICM X (DMIK$:Mii> 
(1 5 0 0 oxg, 1 5:fe\ 4X:) tsriilciU, ^^mTbrnm^M^"^^^ 

[0 0 3 3] 

mmm2 (^m^c^^m^^^ms? (^®2) ) 
(2-1) m^Pi^iyNA(Dmm 

y^TsZiizmi^^M (tKI 0 0 Oml{Chy y^h>5 g, ^#xdrX2. 5 g 
. mti-h'J^2^4: 1f^f->2. 5g, mm-f'hU'^^i. 5g&t>*Xl/;r 

:^>2. 4 g^mmt^. z0mwnziN:^mit-f'h')^i^yi^mm^mrt^z 

illCcfcU pH$:7. OtCiiM-t-So ) 1 0 0ml §:Atl, MK-t-S, r0<J:e){C 
LXmM^tltcmmiZ. #^¥l0-94399^iCfa«.$4x-5><^^0D3 U :^A^'5=-'J 

• i/sL— Ki^!7T- U x-f AMSI (Corynebacterium pseudodiphteriticum) S 
T-lOi^ (^fe#WRM P-13150) A^KftHilfi^(Z)?K^^*T*^*?)^«$tlfe@« 
ISO. 3ml$:^ab, 3 Or-e 1 O^r^^M^^-t^o 

(1 5 0 0 OX g, 15:$7\ 4°C) 

ymz^V ^AAyyy- (pH7. O) 3 Om UCMI^L. 3<Z)M|g$:i^^C^ 

(1 5 0 ooxg, 1 5i^, 4°c) -r^^^tcj:*;, 



A 
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Z(Dj:olZVXm^n^^^mi$'^^\^^X. J-CWangP^CO^^^^ (Appl Microbi 
ol Biotechnol (1999)52:386-392) iZj^^xm^i^DNA^m^-t^. 
[0 0 3 4] 

(2-2) ^MTzmmm^^^^^t^zf'^x^ Kc^MI^ i:/^:^^ KpTr c 

PAR(Dmm) . 

$*iSf^«Sg^J$:^-^S7f-Urr5i^ l/7f-^K^$:^^>fv-{c, MIH (2-1) 
T'iil^3ti-5^fe^DN A$:ilMiC L-CTiaEf5M^> M/t>^{^'e P C R 

(n>>rL • ^ Ay ^ J 7^7- A »y ^^t 1^0 Expand High Fidelity PGR System^ 

^ffl) 

[0 0 3 5] 

d NT P (#2.5mM-mix) ^An\ 
>^^-f V-(20pmol//£ 1) #0.75/il 
10xbuffer(with MgClg) 

enz.expandHiFi (3.5x 10%/ml) 0.375/* 1 
^MtK 41.725 1 

[0 0 3 6] 

±fa/ifl^(Z);Ki;SM/{)'^Ao;t^#|$:PERKIN ELMER-GeneAmp PGR System2400 
lC-fe>y}>L. 9 7^ (2^^r^) CMLfe^, 9 7°C(0. 2 5 ^^f^)- 5 5 r ( 0 

. 5^r^)-7 2x: (1. 5^^) <D-b--r 1 0 0, ^^^cv^T'9 7t: (0. 25 
:$>M) -5 5r;(o. 5^^r4)-7 2r (2. 5 43-r^)®-b-^^;v& 2 0IlIffv^, 

[0 0 3 7]. 

p c RM^sms:5itsgbT^&^4ifc p c RitipgD N a^t^c 2 m^oimmm ( 

Ncoi;?5:yfBamHI) $ritI;l'5 3^{Cj: ^^D N A^^y^tS: 2 aMfbf So X^\^X 
# e> tl S D N A m "T -S „ 
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'<^'^-pTrc99A (Pharmaciagg) ^2mm<^mmmm (ncomU 
BamHI) ^Mk.^ ^tiZ^iJ . ^m^^ ^ ~^ Zmm^t-T^o ^JcVN7?#e>tl6D 

V:h'--^'^^^^'-i/Byt^o m^ti^^-^ ^'-iynyWLX'E. coli DH5a 
#^tl^?^WIiil^*t;&^^QIAprep Spin Miniprep Kit (Qiagen:?±^) ^ffi vvT* 

[0 0 3 8] 

^;^^J3 {:^m7i.mmm^^(Dmm (^©s) ) 

(3-1) c DNA^-f :/^U -<5Di®|g 
5 0 Oml ■75XZ1{C^^ (;!fclCvK7^ h • f^^>^. SU-X • -fU-X h 
y ' "r^ v^yvy%±m^ ^ 2 4g/L(DtI-^7?^i^Lfe%(Z)) 10 0ml 5:Atl 
, 1 2 I'CTa S^^r^MLfco 3ZllC|Simfig(D^^i4i-e^« (3 or, 4 8^ 
^M^ll) L^^-^U't'A • i/^U:^i:. (PenicilliuB citrinum) IF0463 

m mw&K %mm%n (www.ifo.or.jp) 7i^e>A^«rie) ®^«?ko. 5 

ml^t^X. 3 0°C-e7 2^rai!s^i^«Lfeo ^(^^, #e.tlfei^«?t$:^vi>b 
(8 0 0 0 X 1 0^) , ^\:>t:.^m,nL^mz.. c:(Z)^J:M$:2 OmMU>^:ij 
U '^7AA'^v:7T- (pH7. 0) 5 OmlT'SHIgfe^i^LT, f& 1 . 0 g (^gfe?^® 

^"t?^RNA§:SIS^bfeo ii^Stlfe^RN A*^ P>. 0ligotex(dT)30-Super(^ 
M)it±^)5:MVNTpoly(A) S RN A 

c DN A^^:/'^iJ -(7)f^Mtt. Gubler and Hof fman^fcSo VNTHJg U fe, 
t-f, ±ia(Z)J:9{CLr#e>tl7^poIy(A)$:;fr<5RNA, 0ligo(dT)18-U >;!7 
-^^-rv- ( (-^XhoI-9-^ h) ^MjtttlS) , RAV-2 Rtase^t>'SuperScriptI 
I Rtase$:^v^T-*^cDNA&i^i^Lfc„ tlfc-^^ c D N A (^^ti^lrf 

IHM/i5l^) ICE. coli DNA polymerase, E. coli Rnase/E. coli DNA Ligase Mix 
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ture^m4 DNA Polymerase Jtlx S ^ h {C J; U > -^^M. c DN AO^^^Atf^ 
M-H*^ c D N A o o 

Z<DJ^diZ LXm^tltcH^m c D N A ^ EcoRI-Notl-BamHI T^-f^- (^M 

m±m) i:0^-f y-s/3>^^fofcc ^^^'-iyBymzm^ntcDN 

\^^^^^MDN A0^^^m. XZzpU (EcoRI-XhoItJWr) iKD'y^^-^ym 
yb tc^. in vitro packaging kit (STRATAGENEt±l^) §:MV^TA°y ^ 
■tSrhtCcfcy. cDNA5-r7"^'>l- (ar, cONA^^-f^V- (a) t 

[0 0 3 9] 

(3-2) ^M^mmmB'f'^^^t^':^^::^^ ]^0mm (^^;^^ KpTr c 

R p c (Dm^y 

fee DNA^^zT^v- ^mmizLrrn^Ri^Wim^. ;S;s^#T' p c r^^^ 

feo {Ui/=L ' ^^yf JT.'r^ ^?±|g©Expand High Fidelity PCR Systen^r 

[0 0 4 0] 
cDNA5-f >^^U-M?K 

d NT P (:g-2.5mM-mix) 0.4/il 
■/^-rv-(20pmol/At 1) #0.75/il 
10Xbuffer(Hith MgClg) 5;til 
enz.expandHiFi (3.5xlO^U/ml) 0.375 /til 

41.725/il 

[0 0 4 1] 

±iaMOjSit^M}6"^Aofe^§^^PERKIN ELMER-GeneAmp PCR System2400 
iC-fe.^yh.b, 9 7°C (2 4>r^) iCMbfe^, 9 7°C(0. 2 5 ^f^)- 5 5 °C ( 0 



^ 7 
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. ^^m)-^ 2'c (1. b^m) (Di^-r 1 0®, r^v^-^?9 7°c (o. 25 

[0 0 4 2] 

p c RRi:^m^mm l t# e> tit p c RJi(i§D n A^;t 2 sM^tim^^ ( 

NcoI^tKBamHI) 5:^11^^ d ^ J; ^^D N AS^r/t $: 2 MM^C^-frfeo rj^VN 
tlfe D N A eiT/t ^5|f |g L feo 

/<^^-pTr c9 9A (Pharmacia^) ^ 2mM<DmmBm (NcoI^?>* 
BaiiHI) $:inx.-g>ri:{C j:*;, SM'^^ ^ - 2 MM^b^-tirfec 
feDNA»T>^^$:i|tl^bfe„ 

r(5Dj:e)tCbT5ll^bT#^tlfe2S]^®DN Am/t^ti-^U, T4 DNA 

mi^nr^m^^mi^ti'^Qlkprep spin Miniprep Kit (Qiagenfti^) $:M V^T* 
SjC^^itfe^^^^-t-S^^^;^^ K ^^X^ KpT r c RP c ^ilH-t 

[0 0 4 3] 

^h) 10 0ml$:Atl. MUbfeo e) t THIJJSn^^^lC. Bacill 

us megaterium IF012108^ (Mffl^A (www.ifo.or.jp) *^P> A 

#e>nfe^«?RS:]^ii>^ii (i.soooxg, i5^\ av.) fS3 

^(CJ;^;, ®^$:imiRLfeo 5 0 mM U >m 1 U A- U 

>^2;!7y "^AA^y (pH7. 0) 3 0ml(CMML. ^CDM^^rit^O 
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Z0^oKbmbnr:L^W^Mi^^^it>Qi3igen Genomic Tip (Qi^gen^t^) 

fee 

[0 0 4 4] 

(4-2) mitmp-=^n^yr^ \^7'f=-yi^yi^u:t^\^m^M7tmizmn 

(^(D 1 : ^^X^ Kp SDGDH 1 2®=^^) 
The Journal of Biological Chemistry Vol.264, No. 11, 6381-6385(1989) 
ta^Stlfe^^COBacillus negaterium IWG3fi5[5(D^;i/3-Xffii7K^^^(OT^ 

• 4-1) •xm'm.^x\.tcM^^Y^\^ A^mmzhxmMm^ (2-2) {ciH«$i± 

(DExpand High Fidelity PGR System $:^M) 

P C RR«^^l^bT#f>nfe P C Rlt^SDN A^>^$:, Invitrogen^il^TO 
PO™TA cloning:^^^ h $:MV^T pCR2.1-T0P0/<^7 3t -<D®E# rpcR Product^f 
Al^-Y hj {C^>f>y-e/3>f -So #e)tl-5^>f>tf-i/a>IR-eE. coliDH S 

#&tl^0K^SI^<sA^^QIAprep Spin Miniprep Kit (Qiagen^fc$g) V^T ^ 
;i/3-:;?.J^;^c^^^$:-^;t1-S>^^X^ F (£AT, Fp SDGDH 1 2 

?^JC, :^lim$tl-5:/^^^ Fp SDGDHl 2 5:^Mi:bT, Dye Terminat 
or Cycle sequencing FS ready Reaction Kit (/\°— ^>x;i/V — |g) SrMV^T^ 

373A (A-^>x;i/V-^) T'0^1-So -e^M^^IS^fJ^^l l(C^-t„, 
[0 04 5] 



9. Q 



mtfif* 200 3—3021933 
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(4-3) mimp-=-:n^y7^ ftt-*->^^^^ L/;t^ ku ymm^M^m 

^(Dmm ("tCD 2 : ^^7.^1^ p AGDHl 2 (Dmm) 
(4 - 3 - 1 ) y^X^ Kp TGDH 1 2(»||^ 

(4-1) T-m^$tlfe^-fe^DNA$:^iM{CLTJeilT(DMi;SltM^, MfS:^# 
T-PCR$:;f?o^o (ne/zL • r^V 7^ >f Expand High Fidelit 

y PGR SystemSr^M) 
[0 0 4 6] 

dNTP(#2.5BM-mix) 0.4^1 
^.^^^_(20pmol/Ml) =g.0.75/til 
10xbuffer(with MgCl 2) 5/ii 
enz.expandHiFi (3.5xl0%/iiil) 0.375^1 

®M>!K 41.725 a 1 

[0 0 4 7] 

[PCRSf5^#] 

J:fBji^!^(CMi:5M75)^Aofe^#|5:PERKIN ELMER -GeneAmp PGR SysteB2400 
iZ-^^y hL, 97^ {26^m) iZMMLr^m. 97°C(0.25^P^)-55°C(0.5^^r^)-72r 
(l.^^m) Om. <J^VN"T?97''C(0.25^^r^)-55°C(0,5:9'r^)-72°C(2 

.5^^r^)®-9->r>;bS:2 OHf, $ e>{C72iCT'7^^^^^Lfe„ 
[0 0 4 8] 

pcR^mm^mmLxm'^t},r^pcRmuDN.Am^iz2 mm(Dmmmm ( 

NcoI^t>-BamHI) CI ^ tC J: tl , ^MDN A^/^-fe 2aM'fb$-B:?to ^i^V^ 



4 n 
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BanHI) S Zl ^ {C <fc U , ^^'^^ iJt - 2 MM'ffc^itfco r^VNT'Mffc^tl 

r(Z)J:e»{CLT#i^LT#e>-nfc2MM(Z)DNAiT>7$:ii^L/. T4 DNA 
y;!f--^t?^-r>!f-S/a>Lfco #e>nfe^>f>!f-e/H>MT'E. coliDHSa 

mhtlt^mnrnMH^fi^^m^vev ^pin Miniprep Kit (Qiagen^±|g)$:MV\T;*: . 
M5t:^^it^^$:^^-t-5:/^;^^ K (J^^T. KpTGDHl 2tUir 

[0 0 4 9] 

(4-3-2) ^^X^KpCGDH12®^^ 
'^^^-pTV 1 1 8N (SMii^fci?) ®f^«Sg^ri$:aiCLTSH^[I##l 5T'^ 

@B^'J## 1 5 -e^$4^S^^aS2^lJ$:^■t<2>:t U if5i ^ l/^T^ Fi: WJ#^ 14 

X ^ F P T G D H 1 2 $:^i?{C b T JS^T^MfS^gim MI^S^^T' P C R $:^To 
feo (nS/zL • ^ A 7 ^ J A >y ^tiS^CD Expand High Fidelity PGR System^: 

[0 0 5 0] 

Fp TGDH 1 2^?K \n\ 

dNTP(#2.5mM-mix) 0.4 1 

:/9>rv-(20pmol//A 1) #0.75 /til 

10xbuffer(with MgCl) 5/t l ' 

enz.expandHiFi (3.5xl0%/ml) 0.375/ttl 

41.^725ytil 

[0051] 

Ai mffF3*2 0 0 3 - 3 0 2 1 9 3 3 
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JtSBlB^tCMJ^i;M;()'^Ao^^fl$:PERKIN ELMER-GeneAmp PGR System2400 
JCir^yhL/, 97°C (2^^^) izmmbtc^. 97X: (0.254)-r^)-55'C (0.5^r^)-72°C 

.5^^r^)(Di^-f ^;i/$:2 0 0. ■^^lz72X:r7^mmWLr^. 

[0 0 5 2] 

PCRiZ^^Xn^HrcmiOOOhp0DNAm)^^pCR2A-'IO?O^^Si-' 

rpcR ProductmA'^-f hi iz^ 4 3 yb. -^(D^ 4^- i/Bym 

T'E. coIiDH5a^?^WtemLfe„ 
#?)nfe?^^^m#:7b>e>QIAprep Spin Miniprep Kit (Qiagen^t|g)$:ffl<,^T* 

mjimmmu^^^^t^'^^^T.^h ig.r\ kpcgdhi 2i:fs-t- 

[0 0 5 3] 

(4-3-3) ./"^X^Fp AGD HI 2(D^^) 

':f=7:k^\^pCGDHi2izmmmm(B^mi)^M^^ztiz^^).mm^ 
F$:m>fbLfe„ r^vNT% #e>tisDNAm;T 0 0 0 b p) ^mmL 

K^^-pAGYG184 (n>yd<>i;->:a:S^) tcSUPS^H (BamHI) ^Mx. 

^zLtiz^^j. ^^"^^^-^m^tLtc. ^k^^xn ^t\'^DN Am ^^mmLtc 

„ ^^iz/'\l)\yy'^^^^i/3y^m<t=.i^> Alkaline Phospatase (^Mji^fc 

1^) ^m^^xm ymimm^^^-Dt^. 

[0 0 5 4] 

^<DJ;:^lZhXmmi^XmhiltcZmm<DDNAm}^^m^L. T4 DNA 
ui^-i?T'^-r>tf-i/a>Lfco #e>nfc^-r >!f-e/ a >?ST'E. coliDH 5a 

m^mmx^mL. ^i^Lxnrzzin=--^(Dfpp^4uu~-^M^mzmmL 

k:^^-t^mmLBmm (2ml) {C^fflb,^J^^4iT'»^«bfc (3 0°C 

A 9. miiF4#2 0 0 3 - 3 0 2 1 9 3 3 



^'s.^ #2002-205207 

, 2 4^r^) . ^n^tl0^#^#;;^)^^QIAprep Spin Miniprep Kit (Qiagen^t 

iimwmm (.Bairn) }z^i}mihhr=.^. mmmim^m%^m-t^:r.^K^n 

, 3iUm$tifc>^^:^^ F^T{ctj;|uiBDNA®T>t G^lOOObp) ;5)^#A$ 

DH 1 2 i:ia-r3^%)^-s„ ) 

[0055] 

K®^|g : FpTr c PARS bG(7)«^) 

lliSIM4 (4-2) T'iiig^nfe^^X^ Fp SDGDH 1 2{C2®^(DtI|5S 
(BamHI^Xbal) §:iJIIx. -5 ^ ^ {C J: U . ^M:7°^X ^ F$: 2Svi'f[:$1t'5o 
. ^^V^T'M^b$tlfcDNAm>^$:«l^t--5„ 

2 T'iiig^ tl-S :^ ^ F P T r c P A R IC 2 ( 
BamHIilXbal) $:M;tS-i:{Cj:y. ^M:/^X^F^2am'fb$it-g>o r^V^-^;• 
# e> 4x ^ D N A t- ^ o 

r(Z)J:e)lCLT5|tigLT#fetl<5 2a^(Z)DNA^;^^&M#L. T4 DNA 
U:*f--|fT'^>f y-^>3>t-'5o ^ej^-S^-r^^f-i/a >IR"eE. coli DH5a$! 

# e)tL -5 ?^Wieil#^:*^^QIAprep Spin Miniprep Kit (Qiagen^fc|g)S:MV^T^ 

• Fp T r c p ARs b G2iia-r>ii:t)fe^; ) $:iKumt-= 

[0 0 5 6] 

{:^m7mmm^'^'M^mmmn^'^^^^^mir^-:f^7s^ f<d 

(-e®2) ; FpTr cRSbGl 2®#^) 

^igM4 (4 -2) -eUS^^tW^^^X^ Fp SDGDH 1 2{C2a^00J|5S 
0^ (BamHIi:XbaI) ^ 3 tC 0: , FS: 2MMf{:$-e-;feo 

V ^T'mf[: $ tl D N A 5: SWi^ L fc „ 

m^MST^ii^^^tl^y^X^ FpTr cRPc(C2aM(;90JPW^ ( 
BamHI^XbaD ^^H^^-ilfCj:*;, ^^^^>^ ^ F^ 2 MM-fl:Si±7^o <S^^^T' 

4 5^ mtiFiKp ?. 0 0 3 - 3 0 2 1 9 3 3 
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^(D^oizbxmmi^xmbtirc2mm(DDNAm}^^'U^L. t4 dna 

m^tir^mnm^i^ii'^QUprep Spin Miniprep Kit (Qiagen:?±ig) V^•t;^: 

KpT.r c RS bG 1 2 ttaf ri:=fefe'5» ) ^r^ymUfeo 
[0 0 5 7] 

1) ) 

ll5feM5T?|^i^$tl'g>:/^>^^ FpTrcPARS b G$:^V^TE. coli HBIO 
l^r^^M^^-tSo #e>tl'5?^Mtegl^$: 0. 4mM(0IPTG, 0. 0 1% ( 
W/V) (DZ nC 1 g^tJ^'S 0 ict g/m l (D7> tf U > Sr-^^-tSM® L 
^(100mlx3:2fs:) iCg^^Lfc^, m^«Mm#-t:5 (3 0°C, 1 8 

[0 0 5 8] 

2) ) 

IIS6M6-eii|g$tlfep T r c RS bG 1 2^^^^ K^rMV^TE. coli HBIO 
\^^WBMk\^f=.. Mhty.fc^mMM^'^o . 1 mM(DI PTGJttJfS 0 /i g/ 
ml®T>tfS/U>$:-^^-r-g>M0LB^% ( 1 0 0 m 1 X 3 tcS^Lfe^ 

, (3 0°c. I8^r^) „ ;^*l^$:JS>i:.^^^il•^Sfe# 

[0 0 5 9] 

^]66|f!l3T'ii$g$tl§>^^:^^ KpTr cRPcJS:t|f||SeM4 (4-3) T'M 
l^^tlfc^^X^ Fp AGDH 1 2 $:MV\TE. coli HBlOl §:?^®^mt-§o % 
htx.^^'^^^W-^O . 4 mM(D I PTG. 2 0 /i g /m 1 D ^ x^n 



A A 
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-;i/&t>'5 0 n g/m i0r>^i/^) y^^^-t^W.MLBmm ( l O O m l X 

3;^^) izmmbt^^. zti^mmmmt^ (3o°c, is^r^) » mm^. mm 

[0 0 6 0] 

. omifc, mmmirmm'^tircm^mm5mg. nad'^2. smg 
x>^;i/^#^tK^) Arjf ^Yo (v/v) (Dz-'funj -)v^M±r^o 
miz. ^5 e) 5 0 m g (0 1 > 3 ^ n y\^D'yi:^yty (tjv K u ^*fcK^) in 
x-fco r<z)j:e>icbT#e,ti?^m-a^% (H^£i:iR) $:3 ox:t'2 i^|^m#^s>r 

:!!j^v^ : D B - 1 (0. 5 3mm<I> X 3 0 m, 1. 5 fim) 

'l^AaUm : 17 0 °C 

(FID) : 3 0 0°C 

701C (^W : 5^) 5 r/^W i 7 0 "C 0^) ^ ( 

M-U : 3 0 °Cy^) 2 9 0 °C 

=3p-vUT;?fX 1 OmL/:^)' 
3-ii]^u^i/i/!7U^^'\)-jy0UWm^ 9. 2^ 

;r-;?;-^y^' >5r^>^'hU (2001) 1046^-S/) 

[0 0 6 1 ] 

mmmi 2 (z-n \^u^^yi/^n^^'^j y(DmM:^m (^(Z)2) ) 



miFFiKSF 200 3 - 3 021933 
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10 0mMVymi^V'^2^-VyB2^V^2^Ayyy- (pH6. 5) 2 
5gtC, rpmP^T'$>SKRE.D 1 0 0 4 (^M, ^i-i ^ V ^ v ^ Xl^t 

$?) lOmg, NADP'^2 5mg (;r';x>^;i/^#^±Ma) >5^t)^^;i'n-;:^ 

mirV^)^h.yi^^mWBX^^t\Z^^}BimWLvHQ. 4-6. 5{C#ofeo S 

/iSIIT^, Mi;Sl^lc@^^x5^;b2 5ml r:?cv^•trii>i:^^^^■t <2. 3 

li^bfe^, ^tl$:^nn7jN;i/A3 0ml tC^^b, M;KN a 2 S O ^ $:fflVNT 
tKndr>>i/^n/\^-9-/> (2 0mg) 

< 

H-NMR (6 , ppm, CDCI3) ; 1 , 8 (2H, m) , 2. 0 (2H, m) , 2 
. 4 (2H, m) , 2. 7 (2H, m) , 4. 2 (lH,m) 

Ca] D = -18° (c = 0..2 5. CDCI3) 

[0 0 6 2] 

##Ml (1, 3 -i/^'n^^i^>e/;r>$:^^LT 3 - t: Fu^^p^^i/^j^D'N 

^^jy^^^-t^mid^M-t^u^m<DWLm 

(1-1) 

mmLfc^. ^t\.^mm.mm^^ (3 o°c. 1 s^r^) , 
(1-2) 

1 0 0 mMy >^ 1 ;^ U "^/A- y >ie2 ^ y "^/A/^^^y 7t- (pH6. 5) 2 0 
mllC, _hfB (1-1) limmi'^ntz.m^miif'l g, NADP"^12mg, NA 



A R 
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i/^n^=¥i^>e;;r>2 4 Omg®$:inx.fc^> ^^M-^tl® P H $: 1 5 

) ^3 0T:T'4^r^jir^i-^rh{cj;yjSf£;s:^f e)o Kmm^m. ^i^mizmm 
iBJ:nmy{immM^m^^x^^Axj^/x\t^.m^mt^^t.{z^i)mm-f^ 

a 

[0 0 6 3] 

P C R (Z) ^ i?) (cl^tt S 4x 7^ >r •v' - -e :t y If 51 ^5^ ^ K 

[0 0 6 4] 
<110> Sunitomo Chemical Co. .Ltd 
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<120> Method for producing 3-hydroxycyclohexanon 

<130> P154630 

<160> 8 

<210> 1 
<211> 385 
<212> PRT- 

<213> Corynebacterium pseudodiphter iticum 
<400> 1 

Met Lys Ala lie Gin Tyr Thr Arg He Gly Ala Glu Pro Glu Leu Thr 16 

1 5 10 15 

Glu He Pro Lys Pro Glu Pro Gly Pro Gly Glu Val Leu Leu Glu Val 32 

20 25 30 

Thr Ala Ala Gly Val Cys His Ser Asp Asp Phe He Met Ser Leu Pro 48 

35 -40 ■ . 45 ' 

Glu Glu Gin Tyr Thr Tyr Gly Leu Pro Leu Thr Leu Gly His Glu Gly 64 

50 55 60 

Ala Gly Lys Val Ala Ala Val Gly Glu Gly Val Glu Gly Leu Asp He 80 

65 70 75 80 • 

Gly Thr Asn Val Val Val Tyr Gly Pro Trp Gly Cys Gly Asn Cys Trp 96 

A « mtfFiK^ ?. 0 0 3 - 3 0 2 1 9 3 3 
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90 95 

His Cys Ser Gin Gly Leu Glu Asn Tyr Cys Ser Arg Ala Gin Glu Leu 112 

100 105 110 

Gly lie Asn Pro Pro Gly Leu Gly Ala Pro Gly Ala Leu Ala Glu Phe 128 

115 120 125 

Met He Val Asp Ser Pro Arg His Leu Val Pro lie Gly Asp Leu Asp 144 
130 135 140 

Pro Val Lys Thr Val Pro Leu Thr Asp Ala Gly Leu Thr Pro Tyr His 160 
145 150 155 160 

Ala lie Lys Arg Ser Leu Pro Lys Leu Arg Gly Gly Ser Tyr Ala Val 176 
165 170 175 

Val He Gly Thr Gly Gly Leu Gly His Val Ala He Gin Leu Leu Arg 192 
180 185 190 

His Leu Ser Ala Ala Thr Val He Ala Leu Asp Val Ser Ala Asp Lys 208 
195 200 ; 205 

Leu Glu Leu Ala Thr Lys Val Gly Ala His Glu Val Val Leu Ser Asp 224 

210 215 220 

Lys Asp Ala Ala Glu Asn Val Arg Lys He Thr Gly Ser Gin Gly Ala 240 

225 230 235 240 




A Q 
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Ala Leu Val Leu Asp Phe, Val Gly Tyr Gin Pro Thr He Asp Thr Ala 256 

245 250 . 255 

Met Ala Val Ala Gly Val Gly Ser Asp Val Thr lie Val Gly He Gly 272 

260 265 . 270 

Asp Gly Gin Ala His Ala Lys Val Gly Phe Phe Gin Ser Pro Tyr Glu 288 

275 280 285 

Ala Ser Val Thr Val Pro Tyr Trp Gly Ala Arg Asn Glu Leu He Glu 304 

290 295 300 

Leu He Asp Leu Ala His Ala Gly He Phe Asp He Gly Gly Gly Asp 320 

305 310 315 320 

Leu Gin Ser Arg Gin Arg Cys Arg Ser Val Ser Thr Thr Gly Cys Arg 336 

325 330 335 

Asn Ala Gin Arg Pro Cys Gly Cys Gly Pro Trp Ser Val Val Pro Thr 352 

340 345 350 

Ala Val Glu Arg Gin Arg Lys Asn Thr Asp Ala Arg Pro Asn Ser He 368 
355 360 365 

Arg Pro Gly He Ser Val Arg Asn Ser Val Cys Ala Ser Cys Thr Pro 384 
370 375 380 

A 

Arg 385 
385 



n min:^^ 9. 0 0 ,S - S 0 ?. 1 9 3 3 
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<210> 2 
<211> 1158 
<212> DNA 

<213> Corynebacterium pseudodiphteriticum 

<220> 

<221> CDS 

<222> (1)..(1158) 

<400> 2 

atg aag gcg ate cag tac acg cga ate ggc geg gaa ecc gaa etc acg 48 
Met Lys Ala lie Gin Tyr Thr Arg He Gly Ala Glu Pro Glu Leu Thr 
1 5 10 15 

gag att cee aaa cce gag ece ggt eca ggt gaa gtg etc ctg gaa gtc 96 
Glu He Pro Lys Pro Glu Pro Gly Pro Gly Glu Val Leu Leu Glu Val 

'20 25 30 

aec get get gge gte tge cac teg gae gac ttc ate atg age ctg ecc 144 

Thr Ala Ala Gly Val Cys His Ser Asp Asp Phe He Met Ser Leu Pro 
35 40 . 45 

gaa gag cag tac acc tac ggc ctt ccg etc acg etc ggc cac gaa ggc 192 
Glu Glu Gin Tyr Thr Tyr Gly Leu Pro Leu Thr Leu Gly His Glu Gly 
50 55 60 

gca ggc aag gtc gcc gcc gtc ggc gag ggt gtc gaa ggt etc gac ate 240 
Ala Gly Lys Val Ala Ala Val Gly Glu Gly Val Glu Gly Leu Asp He 



R 1 
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65 



70 



75 



80 



gga acc aat gtc gtc gtc tac ggg cct tgg ggt tgc ggc aac tgt tgg 
Gly Thr Asn Val Val Val Tyr Gly Pro Trp Gly Cys Gly Asn Cys Trp 
85 '90 95 



288 



cac tgc tea caa gga etc gag aac tat tgc tct cge gcc caa gaa etc 

His Cys Ser Gin Gly Leu Glu Asn Tyr Cys Ser Arg Ala Gin Glu Leu 
100 105 110 



336 



gga ate aat cct cec ggt etc ggt gca ccc ggc gcg ttg gcc gag ttc 
Gly lie Asn Pro Pro Gly Leu Gly Ala Pro Gly Ala Leu Ala Glu Phe 
115 120 125 



384 



atg ate gtc gat tct cct cgc cac ett gtc ceg ate ggt gac etc gac 
Met lie Val Asp Ser Pro Arg His Leu Val Pro He Gly Asp Leu Asp 

130 135 140 



432 



ceg gtc aag acg gtg ceg ctg acc gac gee ggt etg acg ceg tat cae 
Pro Val Lys Thr Val Pro Leu Thr Asp Ala Gly Leu Thr Pro Tyr His 

145 150 155 160 



480 



gcg ate aag egt tct ctg ceg aaa ett cgc gga ggc teg tac gcg gtt 
Ala He Lys Arg Ser Leu Pro Lys Leu Arg Gly Gly Ser Tyr Ala Val 
165 170 175 



528 



gtc att ggt acc ggc ggt etc ggc cae gte get att cag etc etc cge 
Val lie Gly Thr Gly Gly Leu Gly His Val Ala He Gin Leu Leu Arg 
180 185 190 



576 
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cac etc teg gcg gea aeg gte ate get ttg gac gtg age geg gae aag 
His Leu Ser Ala Ala Thr Val He Ala Leu Asp Val Ser Ala Asp Lys 

195 200 205 



624 



cte gaa ctg gca ace aag gta ggc get cac gaa gtg gtt ctg tec gac 672 

Leu Glu Leu Ala Thr Lys Val Gly Ala His Glu Val Val Leu Ser Asp 

210 , 215 , 220 

aag gac gcg gee gag aac gtc cgc aag ate act gga agt caa ggc gee 720 

Lys Asp Ala Ala Glu Asn Val Arg Lys He Thr Gly Ser Gin Gly Ala 
225 230 235 240 

gea ttg gtt etc gac ttc gtc ggc tac eag ecc ace ate gac ace gcg 768 

Ala Leu Val Leu Asp Phe Val Gly Tyr Gin Pro Thr He Asp Thr Ala 
245 250 255 

atg get gtc gee ggc gtc gga tea gae gtc aeg ate gtc ggg ate ggg 816 

Met Ala Val Ala Gly Val Gly Ser Asp Val Thr He Val Gly He Gly 
260 265 270 

gac ggc eag gee cac gee aaa gte ggg ttc ttc caa agt cet tac gag 864 

Asp Gly Gin Ala His Ala Lys Val Gly Phe Phe Gin Ser Pro Tyr Glu 

275 280 285 



get tcg gtg aca gtt eeg tat tgg ggt gee cgc aac gag ttg ate gaa 
Ala Ser Val Thr Val Pro Tyr Trp Gly Ala Arg Asn Glu Leu He Glu 

290 295 300 



912 
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ttg ate gac etc gee cac gee ggc ate ttc gae ate ggc ggt gga gac 960 
Leu He Asp Leu Ala His Ala Gly He Phe Asp He Gly Gly Gly Asp 
305 310 315 320 

ctt cag tct cga caa egg tgc cga age gta teg acg act ggc tgc egg 1008 
Leu Gin Ser Arg Gin Arg Cys Arg Ser Val Ser Thr Thr Gly Cys Arg 

325 330 335 

aac get cag egg ccg tgc ggt tgt ggt ccc tgg tct gta gta ccg aca 1056 
Asn Ala Gin Arg Pro Cys Gly Cys Gly Pro Trp Ser Val ValPro Thr 

340 345 350 

gcg gta gaa cga cag egg aaa aac act gat gcc cgg ccg aiat teg att 1104 
Ala Val Glu Arg Gin Arg Lys Asn Thr Asp Ala Arg Pro Asn Ser He 

355 360 365 

egg ccg ggc ate agt gtc aga aat teg gtg tgc get age tgc acg cct 1152 
Arg Pro Gly He Ser Val Arg Asn Ser Val Cys Ala Ser Cys Thr Pro 
370 375 380 

cga tga 1158 

Arg 

385 

<210> 3 
<211> 325 
<212> PRT 

<213> PenicilliuBi citrinum 
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<400> 3 

Met Ser Asn Gly Lys Thr Phe Thr Leu Ser Asn Gly Val Lys He Pro 16 
1 ,5 10 15 

Gly Val Gly Phe Gly Thr Phe Ala Ser Glu Gly Ser Lys Gly Glu Thr 32 
20 25 30 

Tyr Thr Ala Val Thr Thr Ala Leu Lys Thr Gly Tyr Arg His Leu Asp 48 
35 40 45 

Cys Ala Trp Tyr Tyr Leu Asn Glu Gly Glu Val Gly Glu Gly He Arg 64 
50 55 .60 

Asp Phe Leu Lys Glu Asn Pro Ser Val Lys Arg Glu Asp He Phe Val 80 
65 70 75 80 

Cys Thr Lys Val Trp Asn His Leu His Arg Tyr Glu Asp Val Leu Trp 96 

85 90 .95 

Ser He Asp Asp Ser Leu Lys Arg Leu Gly Leu Asp Tyr Val Asp Met 112 

100 105 110 

Phe Leu Val His Trp Pro He Ala Ala Glu Lys Asn Gly Gin Gly Glu 128 

li5 120 125 

Pro Lys lie Gly Pro Asp Gly Lys Tyr Val He Leu Lys Asp Leu Thr 144 
130 135 140 

Glu Asn Pro Glu Pro Thr Trp Arg Ala Met Glu Lys He Tyr Glu Asp 160 



min:ifefe 5? 0 0 3 - 3 0 2 1 9 3 3 
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155 



160 



Arg Lys Ala Arg Ser lie Gly Val Ser Asn Trp Thr He Ala Asp Leu 176 
165 170 175 

Glu Lys Met Ser Lys Phe Ala Lys Val Met Pro His Ala Asn Gin He 192 
180 185 190 

Glu He His Pro Phe Leu Pro Asn Glu Glu Leu Val Gin Tyr Cys Phe 

195 200 205 

, Ser Lys Asn He Met Pro Val Ala Tyr Ser Pro Leu Gly Ser Gin Asn 
210 215 220 

Gin Val Pro Thr Thr Gly Glu Arg Val Ser Glu Asn Lys Thr Leu Asn 240 

225 230 235 240 

Glu He Ala Glu Lys Gly Gly Asn Thr Leu Ala Gin Val Leu He Ala 256 
245 250 255 

Trp Gly Leu Arg Arg Gly Tyr Val Val Leu Pro Lys Ser Ser Asn Pro 272 
260 265 270 

Lys Arg He Glu Ser Asn Phe Lys Ser lie Glu Leu Ser Asp Ala Asp 288 

275 280 285 

Phe Glu Ala He Asn Ala Val Ala Lys Gly Arg His Phe Arg Phe Val 304 

290 295 300 

R « mi3:3* 9 n n — S O 9. 1 Q ^ ^ 
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Asn Met Lys Asp Thr Phe Gly Tyr Asp Val Trp Pro Glu Glu Thr Ala 320 
305 310 315 320 

Lys Asn Leu Ser Ala 325 

325 



<210> 4 
<211> 978 
<212> DNA 

<213> Penici 1 1 ium citrinum 

<220> 
<221> CDS 
<222> (1)..(978) 

<400> 4 

atg tct aac gga aag act ttc aca ttg age aac ggc gtc aag att cct 48 

Met Ser Asn Gly Lys Thr Phe Thr Leu Ser Asn Gly Val Lys lie Pro 

1 5 10 15 

ggc gtc ggc ttt ggt acc ttc get agt gaa ggt tec aag ggc gag acc 96 
Gly Val Gly Phe Gly Thr Phe Ala Ser Glu Gly Ser Lys Gly Glu Thr 

20 .25 30 

tat act get gtc acc act gcc ctg aag' acc ggt tac cgt cac ttg gae 144 
Tyr Thr Ala Val Thr Thr Ala Leu Lys Thr Gly Tyr Arg His Leu Asp 

35 ' 40 45 
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tgt gcc tgg tac tac ctg aac gag ggt gag gtt ggt gag ggt ate cgt 192 
Cys Ala Trp Tyr Tyr Leu Asn Glu Gly Glu Val Gly Glu Gly He Arg 
50 55 60 

gac ttc ctg aag gag aac ccc teg gtg aag cgt gag gae ate ttc gtc 240 
Asp Phe Leu Lys Glu Asn Pro Ser Val Lys Arg Glu Asp lie Phe Val 
65 70 75 80 

tgc ace aag gtg tgg aac cac etc cac cgt tat gag gac gtc etc tgg 288 
Cys Thr Lys Val Trp Asn His Leu His Arg Tyr Glu Asp Val Leu Trp 

85 90 95 

tec att gac gac tec ctg aag cgt ctt gga ctt gac tac gtt gat atg 336 

Ser lie Asp Asp Ser Leu Lys Arg Leu Gly Leu Asp Tyr Val Asp Met 
100 105 110 

ttc etc gtt cac tgg ccc att get gee gag aag aat gge eag ggt gag 384 
Phe Leu Val His Trp Pro lie Ala Ala Glu Lys Asn Gly Gin Gly Glu 
115 120 125 

ccc aag att gge cot gac ggc aaa tac gtc att etc aag gac ctg acc 432 
Pro Lys He Gly Pro Asp Gly Lys Tyr Val He Leu Lys Asp Leu Thr 
130 135 140 

gag aac ccc gag ccc aca tgg cgc get atg gag aag att tat gag gat 480 
Glu AsnPro Glu Pro Thr Trp Arg Ala Met Glu Lys He Tyr Glu Asp 
145 150 155 160 

Cgc aag gcc agg tec att ggt gtc tec aac tgg acc att gcc gac ctt 528 
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Arg Lys Ala Arg Ser He Gly Val Ser Asn Trp Thr He Ala Asp Leu 
165 170 175 

gag aag atg tec aag ttc gcc aag gtc atg cct cac gcc aac cag ate 576 
Glu Lys Met Ser Lys Phe Ala Lys Val Met Pro His Ala Asn Gin He 
180 185 190 

gag att cac ccc ttc ctg ccc aac gag gag ctg gtg cag tac tgc ttc 624 
Glu He His Pro Phe Leu Pro Asn Glu Glu Leu Val Gin Tyr Cys Phe 
195 200 205 

tec aag aac att atg ccc gtg gee tac tet cct ctg gge teg cag aac 672 
iSer Lys Asn He Met Pro Val Ala Tyr Ser Pro Leu Gly Ser Glh Asn 

210 215 220 

cag gtt ccc acc ace ggt gag egg gtc age gag aac aag act ctg aac 720 
Gin Val pro Thr Thr Gly Glu Arg Val Ser Glu Asn Lys Thr Leu Asn 

225 230 235 240 

gag ate gee gag aag gge gge aac ace ctt get cag gtt ctt att gcc 768 

Glu He Ala Glu Lys Gly Gly Asn Thr Leu Ala Gin Val Leu He Ala 
245 250 255 

tgg ggt ctg cgc cgt gge tac gtc gtt etc ccc aag age tee aac eee 816 

Trp Gly Leu Arg Arg Gly Tyr Val Val Leu Pro Lys Ser Ser Asn Pro 
260 265 270 

aag cgc att gag tee aac ttc aag age att gag etc tec gat gcc gac 864 
Lys Arg He Glu Ser Asn Phe Lys Ser He Glu Leu Ser Asp Ala Asp 
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275 280 '285 

ttt gaa gcc ate aat gcc gtt gcc aag ggt cgt cac ttc cgt ttc gtc 912 
Phe Glu Ala He Asn Ala Val Ala Lys Gly Arg His Phe Arg Phe Val 

290 295 300 

aac atg aag gat act ttc gga tat gat gtc tgg ccc gag gag acc gcc 960 
Asn Met Lys Asp Thr Phe Gly Tyr Asp Val Trp Pro Glu Glu Thr Ala 
305 310 315 320 

aag aac ctg tct gcg tga 978 
Lys Asn Leu Ser Ala 
325 

<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> • 
<223> Designed oligonucleotide priner for PGR 

<400> 5 

gccatggcta gaaggcgatc agtac 25 

<210> 6 
<211> 29 

<212> DNA 

<213> Artificial Sequence 
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<220> 



<223> Designed oligonucleotide priaer for PGR 



<400> 6 



cggatccgtc atcgaggcgt gcagctagc 



29 



<210> 7 

<211> 27 ' 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer for PGR 
<400> 7 

gccatggcta tgtctaacgg aaagact 27 

<210> 8 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed oligonucleotide priaer for PGR 



<400> 8 



cggatccgtt ataatttcgt agagattca 



29 
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